Role of protein-protein interactions during herpes simplex virus type 1 recombination-dependent replication.
Recombination-dependent replication is an integral part of the process by which double-strand DNA breaks are repaired to maintain genome integrity. It also serves as a means to replicate genomic termini. We reported previously on the reconstitution of a recombination-dependent replication system using purified herpes simplex virus type 1 proteins (Nimonkar A. V., and Boehmer, P. E. (2003) Proc. Natl. Acad. Sci. U. S. A. 100, 10201-10206). In this system, homologous pairing by the viral single-strand DNA-binding protein (ICP8) is coupled to DNA synthesis by the viral DNA polymerase and helicase-primase in the presence of a DNA-relaxing enzyme. Here we show that DNA synthesis in this system is dependent on the viral polymerase processivity factor (UL42). Moreover, although DNA synthesis is strictly dependent on topoisomerase I, it is only stimulated by the viral helicase in a manner that requires the helicase-loading protein (UL8). Furthermore, we have examined the dependence of DNA synthesis in the viral system on species-specific protein-protein interactions. Optimal DNA synthesis was observed with the herpes simplex virus type 1 replication proteins, ICP8, DNA polymerase (UL30/UL42), and helicase-primase (UL5/UL52/UL8). Interestingly, substitution of each component with functional homologues from other systems for the most part did not drastically impede DNA synthesis. In contrast, recombination-dependent replication promoted by the bacteriophage T7 replisome was disrupted by substitution with the replication proteins from herpes simplex virus type 1. These results show that although DNA synthesis performed by the T7 replisome is dependent on cognate protein-protein interactions, such interactions are less important in the herpes simplex virus replisome.